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Amendments to the Claims 
Listing of Claims 

The following listing of claims supersedes all previously claims. 

1 . (Previously presented) A method for processing substrate to foim a 
semiconductor device, said substrate including an etch stop layer disposed above a metal 
layer, comprising: 

etching through said etch stop layer, using a plasma etch process that utilizes a 
chlorine-containing etchant source gas, thereby forming etch stop layer openings in said 
etch stop layer, said etch stop layer including at least one of a SIN and SiC material; and 
performing a de-ionized water rinse on said substrate; and 
thereafter performing a wet treatment on said substrate, said wet treatment 
including a rinse using a solution that contains acetic acid (CH3COOH). 

2. (Original) The method of claim 1 wherein said metal layer represents a copper- 
containing metallization layen 

3. (Original) The method of claim 2 wherein said substrate further includes a 
dielectric layer disposed above said etch stop layer. 

4. (Original) The method of claim 3 wherein a material of said dielectric layer has a 
dielectric constant of less than 4. 

5. (Original) The method of claim 4 wherein said etching through said etch stop 
layer is performed through dielectri.c layer openings in said dielectric layer. 

6. (Original) The method of claim 3 wherein said etching through said etch stop 
layer is performed through dielectric layer openings in said dielectric layer. 
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7. (Original) The method of claim I wherein said etch stop layer includes said SiC 
matcriaL 

8. (Original) The method of claim 1 wherein said solution further includes 
ammonium hydroxide (NH4OH). 

9. (Original) The method of claim 8 wherein said anmionium hydroxide 
concentration is between about 0.5% and about 1 0% by volume. 

10. (Original) The method of claim 9 wherein said acetic acid concentration is 
between about 1% and about 99.5% by volume. 

1 1 . (Original) The method of claim 1 wherein said acetic acid concentration is 
between about 1% and about 99.5% by volume. 

12. (Canceled) 

^-Sr^ (Previously presented) A method for perfomiing a dual damascene process on a 
substrate, said substrate including a dielectric layer disposed above an etch stop layer, 
said etch stop layer being disposed above a metal layer, comprising: 

performing plasma etching through said dielectric layer using a first etchant 
source gas to form a plurality of dielectric-layer openings; 

performing plasma etching through said etch stop layer, using a second etchant 
source gas different from said first etchant source gas, said second etchant source gas 
including chlorine, thereby forming etch stop layer openings in said etch stop layer, said 
etch stop layer including at least one of a SiN and SiC material; 

performing one of a de-ionized water rinse and a HCl dip/de-ionized water rinse 
on said substrate; and 
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thereafter performing a wet treatment on said substrate, said wet treatment 
including a rinse using a solution that contains acetic acid (CH3COOH). 



I .^^^47 (Original) The method of claim 13 wherein said metal layer represents a copper- 
containing metallization layer. 

1^ ^S-r (Original) The method of claim 14 wherein a material of said dielectric layer has 
^ a dielectric constant of less than 4. 

I Ji€r (Original) The method of claim 1 5 wherein said etch stop layer includes said SiC 
material. 

1^ VJ..^ (Original) The method of claim 13 wherein said solution further includes 
ammonium hydroxide (NH4OH). 



(Original) The method of claim 17 wherein said ammonium hydroxide 
concentration is between about 0.5% and about 1 0% by volume. 

Ji^^ (Original) The method of claim 1 8 wherein said acetic acid concentration is 
between about 0.5% and about 99.5% by volume. 

^Of^ (Original) The method of claim 13 wherein said acetic acid concentration is 
between about I % and about 99.7 % by volume. 

21. (Canceled) 

<Qr^2'2T (Previously presented) The method of claim 13 wherein a material of said 
dielectric layer has a dielectric constant of less than 4. 

^257' (Canceled) 
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^ ( 1^, (Original) The method of claim 1 3 wherein said plasma etching through said etch 
stop layer is performed in a capacitively-coupled plasma processing system. 



f)^ ^TT^ (Original) The method of claim 1 3 wherein said plasma etching through said etch 
stop layer is perfonned in an inductively-coupled plasma processing system. 

^ 26f^ (Currently amended) A method for processing substrate to form a semiconductor 
device, said substrate including an etch stop layer disposed above a metal layer, 
comprising: 

etching through said etch stop layer, using a plasma etch process that utilizes a 
chlorine-containing etchanl source gas, wherein said chlorine-containing etchant source 
gas includes an inert gas, said inert gas including at least one of Ar, He, Ne, Kr, and Xe, 
thereby forming etch stop layer openings in said etch stop layer, said etch stop layer 
including at least one of a SiN and SiC material; 

performing a HCL solution dip on said substrate: 

thereafter perfonning a rinse on said substrate, said rinse using a rinsing solution 
that includes de-ionized water; and 

thereafter perfomiing a H2 plasma treatment on said substrate. 

^ ^ (Original) The method of claim 26 wherein said metal layer represents a copper- 

containing metallization layer. 

/ 

^^^y^ "2^^ (Original) The method of claim 27 wherein said substrate further includes a 
dielectric layer disposed above said etch stop layer. 

^ ^^25^ (Original) The method of claim 28 wherein said etching through said etch stop 
layer is performed through dielectric openings in said dielectric layer. 
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- 39.-^ (Original) The method of claim 28 wherein a material of said dielectric layer has 
^ a dielectric constant less than 4. 



(Original) The method of claim 26 wherein said etch stop layer includes said SiC 
material. 



32 (Canceled) 

33 (Canceled) 

^34^^ (Original) The method of claim 26 wherein said plasma etching through said etch 
stop layer is performed in a capacitively-coupled plasma processing system. 



Q -^35r^ (Original) The method of claim 26 wherein said plasma etching through said etch 
stop layer is performed in an inductively-coupled plasma processing system. 



■5/ 



(Previously presented) A method for processing substrate to form a 
semiconductor device, said substrate including an etch stop layer disposed above a 
copper metal layer, comprising: 

etching through said etch stop layer, using a plasma etch process that utilizes a 
chlorine-containing etchant source gas, thereby forming etch stop layer openings in said 
etch stop layer, said etch stop layer including at least one of a SiN and SiC material; 

performing a wet chemical treatment on said substrate, said wet chemical 
treatment employing a solution that includes an organic acid or a mixture of an organic 
acid and a hydroxide; and 

thereafter passivating said copper metal layer through said etch slop layer 
openings with a passivating solution that includes benzotriazole(BTA). 



^7: (Original) The method of claim 36 wherein said substrate further includes a 
dielectric layer disposed above said etch stop layer. 
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,38:^' (Original) The method of claim 37 wherein a material of said dielectric layer has 
a dielectric constant less than 4. 



^ ^9r^ (Original) The method of claim 37 wherein said etching through said etch stop 
layer is performed through dielectric layer openings in said dielectric layer. 



(Original) The method of claim 39 wherein said etch stop layer includes said SiC 
material. 

41. (Canceled) 

A2r^ (Previously presented) The method of claim 36 wherein said organic acid is an 
acetic acid. 



^ ^"^^^3;*^ (Previously presented) The method of claim 36 wherein said hydroxide is 
ammonium hydroxide. 



^ ^ (Previously ] 

/ of a de-ionized wate 



' presented) The method of claim 36 further including performing one 
1 water rinse and a HCl dip/de-ionized water rinse on said substrate prior to 
said wet chemical treatm^t. 



45r^ (Original) The method of claim 36 further including performing a H2 plasma 
treatment on said substrate prior to said passivating. 



J9 

Claims 46-48 (Withdrawn) 



Ai O'^^* (Previously presented) A method for processing substrate to form a 
^ semiconductor device, said substrate including an etch stop layer disposed above a metal 
layer, comprising: 
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etching through said etch stop layer, using a plasma etch process that utilizes a 
chlorine-containing etchant source gas, Xherdby forming etch stop layer openings in said 
etch stop layer, said etch stop layer including at least one of a SiN and SiC material; 
performing a HCL dip/de-ionized water rinse on said substrate; and 
thereafter performing a wet treatment on said substrate, said wet treatment 
including a rinse using a solution that contains acetic acid (CH3COOH). 

^f^f^ (Previously presented) The method of claim 49 wherein said metal layer 
represents a copper-containing metallization layer. 



(Previously presented) The method of claim 50 wherein said substrate further 
includes a dielectric layer disposed above said etch stop layer. 



^ ^2r" (Previously presented) The method of claim 51 wherein a material of said 
dielectric layer has a dielectric constant of less than 4. 



Jfff (Previously presented) The method of claim 52 wherein said etching through said 
etch stop layer is performed through dielectric layer openings in said dielectric layer. 



(Previously presented) The method of claim 51 wherein said etching through said 
etch stop layer is performed through dielectric layer openings in said dielectric layer. 

(Previously presented) The method of claim 49 wherein said etch stop layer 
includes said SiC material. 

tjf^ (Previously presented) The method of claim 49 wherein said solution further 

includes ammonium hydroxide (NH4OH). 

«^5?r' (Previously presented) The method of claim 56 wherein said ammonium 
' hydroxide concentration is between about 0.5 % and about 10% by volume. 
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Jf^SST^ (Previously presented) The method of claim 57 wherein said acetic acid 



concentration is between about 1 % and about 99.5% by volume. 



f9. (Previously presented) The method of claim 49 wherein said acetic acid 



concentration is between about 1 % and about 99.7% by volume. 





PACE 1(W13 • RCVD AT 3/1/2005 7:00:20 PM (Eastern Standard Time] * SVR:USPTO.EFXRF*2/0 - ONIS:2738300 * C8ID:408-2S7-6SS0 • DURATION (mm-ss):0348 



